
CARNEGIE INSTITUTION OF WASHINGTON 

DEPARTMENT OF GENETICS 
COLD SPRlNO HARBOR. LONG ISLAND. N. Y. 

December 5, 1949 

Dr. Joshua Lederberg 
Department of Genetics 
University of Wisconsin 
Madison 6, Wisconsin 

Dear Lederberg: 

Thank you for your comments on my draft of nomenclature pro- 
posals. I feel that it is important for problems of nomenclature 
to be worked out by the whole group that will use the system, in 
order to insure general acceptance. 
position than we are now. 

Otherwise we may be in a worse 
I intend to put my proposals into the 

first issue of Bulletin, aa suggestions to be used as a basis for 
discussion by the group. 

I agree with you that for technical reasons subscript symbols 
should be avoided. I was not happy about suggesting subscripts to 
distinguish mimics from groups of similar characters. 
out, 

As you point 
there is no real fundamental difference between these two 

group 3 s and they can well be handled as one so that the necessity 
for subscripts will be eliminated. 

I see no reason why a group of mutants like sugar deficiencies 
should not have three-letter symbols, as you propose. In this case 
it might be well not to use three-letter symbols for other mutants 
except when it is unavoidable. 

I am not convinced that + and - signs should be used. They 
are not desirable because of typographical difficulties, because + 
has a very specific meaning in genetic nomenclature, and also 
because these signs can designate only two possibilities. It 
seems very probable that more than two alleles may be found; and 
indeed this is already the case with fermentation (slow fermenter), 
which would necessitate the use of letters in addition to + and - 
signs. For those who have become accustomed to using + and -, it 
may be hard to drop them; but I am certain that they would essily 
get adjusted to the other system, which is more flexible, 

I like your suggestion of underlining the symbols of linked 
mutants in listing complex stocks. As long as there are no sub- 
scripts, underlining would be an effective way of showing linkage, 
I see no objection to having other symbols arranged in some order 
which need not be alphabetical. 

I was glad to have the list of the symbols you are using in 
the laboratory. It might be well to change some of them to fit the 
proposed system of nomenclature--that is, to try to avoid the use 
of three letters except for the sugar-fermenting mutants. I would 
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also suggest the use of the chemical terms thiamin and riboflavin 
instead of vitamin Bl and vitamin BZ. My suggestions for the whole 
list are as follows: 

Ala instead of Al 
As n n Asp 
Alb " " Bal 
Th 'I " Bl 
? n R Vitamin B-12 
R n n 32 
PY T' n B6 
name? " VT Dpn 
Se I' It Ser 
Is n ** Ins 

Ak instead of Akg 
Nf * " Nit 
Pg " n Pga 
Pr (' '? pyr 
Pt " n Pnt 
Pl " '* Pnl 
Arl *' ** Ar 
Cm n " Cmy 
Am " " Arm 
Pf n T' Pfl 

I hope to see Tatum next week, 
with him. 

and will discuss this problem 
If you have any other comments, please let me know. 

The results we are just getting now throw doubt on our pre- 
vious interpretation that 522 is another S locus; but I hope that 
new experiments will give the answer to this question. 

31th best regards, . 
Sincerely yours, 

W*af L .d. M. Demerec t 



DRAFT 

#omenclatu+e 

At present there are two systems of nomenclature in use by 

workera interested 
The older of these 

some symbol. This 

30: 119438, 1945) 

in the genetic aspests of rasearoh with bacteria. 

spsoifiss the strain and denotes the mutant by 

system was adapted by Dsmeree and Fano (benetloa 
w from the nomenclature we4I by Burnett, and is 

In use in studies dealing with baclterial resistanos--speoiiically, 

reaistanoe to viruses, radiations, end streptomyoin. Acoording to 

this system, iif strain B of Esoheriahia ooli is used fn studies or 

resistance to bacterial viruses of the eerlss Tl to 'p7, the eymbol 

for a mutant resistant to Tl is B/l (read "3 bar ens"), the bar 

standing for Vesistant to," and the virus being designated by 

nuber only. Thus B/l,5 WItn~x denotes a mutant resistant to 

both Tl and 95, obtained through one mutational step, whereas 

B/1/5 indiaates a sirilar phenotype obtained In two mutational 

steps. The symbol B/r stands for a mutant resistant to radiation, 

B/r/l for a two-step mutant resietant to both radiation and the 

virus Tl. B/S stands r0r aomplete resistance to streptomyaln, 

B/S for partial resistanae (viz., resistanae to low ooneentrations 

only), and B/Sd ior dependenao on streptoayoin. 

'phe second system ot nomenclature evolved during studies of 

bioohemioally defloient mutants, and has been developed to the 

present stage by Lederberg (Genetic38 32: 505425, 1947) to take 

oare of the requiremsnts imposed by studies of linkages between 

various traits. This system is better auited to studiea of con- 

ventional genetical relationships, for whloh it was primarily 

designed. It does not aontain a symbol for the strain used in 

experimenta; but it provides symbols for the alleles of all mutant 

1001 oonaidsred in an experiment, and ln general it follows the 

prinoiplee worked out by Drosophila genstioists, 
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1 do not see any reason why both systems should not be used, 

for the present. In the ease of g. co11 it would be difficult, 

until the genetic analysis of resistance to the T series of viruses 

is worked out, and knowledge acquired about the number of loci 

involved, to express all the mutant types known in this series in 

terms of the second system. Nevertheless, it is to be expected 

that the second Bystem will gradually replaae the first as our 

information about bacterial genetics becomes more extensive. 

Geneticists have put a great deal of thought and effort into 

d8VelOping a uniform system of nomenclature applioable to 
Drosophila, plants (particularly maize), and mamrsals; but, because 

of the different situations (?) existing ih the various organisms, 

these efforts have not been entirely successful. At present there 

is general aoce?tanco of the main prinoiples in regard to nomen- 

clature, but minor differences exist lDpff;p among the systems of 

nosienolaturs and symbolism used in work with various organisms. 

I propose here to outline a system of' nomenclature for 

bacterial genetics which conforms to the general principles of 

genetical nomenclature and follows closely the system used by 

Drosophila workers, as elaborated by Bridges (Bridges-Brehme, The 

Mutants of Drosophila Melnogaster, Carnegie Inst. '#ash. ?ub. 552, 

1944, pp. l-7). 

Mutant typfm, Mutant types are inherited departures from the 

standard Bhenotype. Eaoh mutant is given a name suggestive of the 

main diagnostia feature, This name is preferably a simple Bescrip- 

tivs adjective, such as nrough,w or noun, such as "biotin," 

*'leucine,ff r*streptomycln,w or Virus." 

For convenience in listing and tabulation, a representative 



symbol is assigned to each mutant type. This should be an abbre- 

viation of tha name of the mutant, and should start with its ini- 

tial letter. "Vl&en the first letter is already in use as the 

symbol for another mutant, other 18tt8r8 Of the nama are added, 

preferably those ixkmediately following the initial letter. Thegs 

additional letter8 are written on the aam line with the initial 

(not as sub soripts) and are in lower-ease type (La--laatogg; Th-- 

thiamine). 

Sime the dominance relationship, even if it should be 

possfbla to determine it, does not play an important role In bao- 

terial genetios, it is pqoposed to aapitalize the first letter of 

th8 symbol of eaoh mutant (B--biotin; Ill-mathionfns; S--strsptomyain 

rssi8tanoe). 

Alleles. The name of a mutant and the symbol assigned to it 

stand ior the loous name and loaus symbol, ruspeotirsly. Diffsrsnt 

alleles of the locus are, differentiated by axponents. Sinsa In 

baateria the wild type is not always wall-deflnad, it seem8 to me 

d8olrablLa to use I laktter exponent to symbolize it, rather than 

the "+" used for Drosophila. The first letters ot a word detaorip- 

tits of the propsrty ot th8 partloular allala should be used ae 

exponents. It is suggested that exponents b8 written In lower- 

ease l&tars, axaept what it is established that the alla18 is 

dominant, in whioh oas8 the exponant should begin with a oapital 

letter. 

S*--streptomycin-senaftiw, 

SF--streptomyoln-resistant 

sd -- str4pt~~.~~~d.e~~-?dsnt 
i_.. .'- 

Spr- 
f 
partially resistant G..+?ireptomyoin 

---i-._..--. _/ 



SK- streptomycin-dependent, mutant number 3 

Rs--radiation-sensitive 

Rr --radiation-resistant 

To attain uniformity in the system and to make it clearer, 

It is suggested that the use of "+'* and r1-n signs in exponents be 

avoided. Rs used at present, these signs have different meanings 

in dirrerent oases. For example, + may stand either ror wild- 

type, ror nutritional independence (3* - biotin-independent), or 

ror ability to ferment (La+). 

Bi--biotin-independent (instead Of B+) 

Bd--biotin-dependent (instead of B') 

La'--lactose-fermenting (instead of Lac+) 

Lan--iaCt08e-nOnr6~rcting (instead of Lao') 

milio 23. Mutants of similar phenotype but riifferent looation 

are called mimics. It is proposed that the same s*mbol be used for 

each group and that the different; loci be distinguished by sub- 

script numerals. 

sl--streptomycin Locus found first 

S2--streptomycin locus found second 

i 231s; sp; sp.....sp: S$; SgL...) 

Groups of erimilar charactera. Hhen one is handling a group 

of mutants that affect a similar trait--for exa8pple, resistance to 

the T series of viruses in coli--it may be desirable to use the sazne 

letter symbol for all these atants. In this case, the loci may 

be difrerentiated by nunaerals written on the aaae line with the 

letter sylpbol (Vl s--virus Tl-sensitive; V@--virus T%resiatan@. 

Order 0r listing mutants. Whenever linkage relationships are 

known, the order of symbols in laultiple stooks should correspond 



to the linkags map, in serial order troa left to right, It is 

suggested that, fn ltiating multiple stoolm that contain lO8ated 

as wet11 as unlocated mutants, the symbols of the 1oUatad mutants 

be given tlrst in order, a8 they appear on the linkags asp, and 

that they ba followed by a seml~olon and then the symbols ot the 

other losi, arranged alphabstisally (yd LE?#; Rr SfZd). 


